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Purpose: An increasing elderly population reﬂects a great need for readily accessible, clinically useful
methods to identify mortality-related factors in nursing home residents. The purpose of this study was to
identify factors associated with the deaths of nursing home residents.
Methods: Data was collected from a Minimal Data Set of 195 elderly nursing home residents, followed by
analysis of demographic factors, disease and nursing condition factors, Activities of Daily Living (ADL),
cognitive function, behavioral patterns, and dysfunctional status.
Results: Major factors associated with death among nursing home residents were identiﬁed as dyspnea
(odds ratio [OR] ¼ 4.88), problematic behaviors (OR ¼ 3.95), and ADL (OR ¼ 3.61). These variables
accounted for 31.1% of the variance in death.
Conclusion: Dyspnea, problematic behaviors, and ADL data were identiﬁed as the key factors associated
with death among nursing home residents. Future plans for the prediction of death among nursing home
residents can be made by nursing staff, factoring in these identiﬁed variables, to ensure more
comfortable conditions and more responsive care.
Copyright  2014, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
The proportion of elderly people in South Korea has been
increasing rapidly. About 11.0% of the overall population is
currently over 65 years of age, and this is expected to increase to
14.3% by 2018 (Statistics Korea, 2011). In addition, the growing
number of nursing homes reﬂects this change in the elderly pop-
ulation of South Korea. Care and nursing of the elderly has been
raised as an important social issue in light of population aging, the
surge in chronic degenerative diseases following an increase in
mean life expectancy, and the change of family structure in South
Korea. The government has implemented a nationwide long-term
care insurance policy since July 1st, 2008, in order to reduce the
increasing social burden of caring for the elderly, and to prepare for
an aging society. The requirements for receivers of long-term care
include the following: that they be over 65 years old, have signif-
icant disabilities in administering self-care, have geriatric diseases,
and have difﬁculty in activities of daily living (ADL) over the past 6
months. Among these, elderly persons evaluated as ﬁrst grade
(extremely severe) and second grade (severe) under the caring
grade classiﬁcation board according to need for care and for mental, 33 Duryugongwon-ro 17-gil,
ng Science. Published by Elsevier.and physical status, can use nursing homes for the elderly, which
provide medical service (National Health Insurance Corporation,
2008).
Recently, there has been a nationwide trend with nursing
homes, which is that the homes that care for the elderly in severe
situations are rapidly increasing in numbers. In 2012, a total of
4,243 facilities were available (National Health Insurance
Corporation, 2012). The Korean National Statistics Ofﬁce reported
that the number of residents in geriatric nursing homeswas 28,060,
and the number of deaths was 2,171. Thus, the incidence of death
was 7.74% (Statistics Korea, 2007). Nursing home stays for the
elderly have become more common worldwide. In Norway, almost
90% of residents lodge in nursing homes until they pass away, with
40% of all deaths occurring in nursing homes (Koch, Eriksen,
Elstrøm, Aavitsland, & Harthug, 2009).
The number of elderly persons who die in geriatric nursing
homes will increase in line with the rapid increase in the number of
nursing homes in South Korea. As such, this study recognizes that
prediction of resident risk of death in these facilities is crucial.
Evaluation methods for the survival duration of geriatric nursing
home residents are complex. Generally, the most common cause of
death in the geriatric population over 65 in South Korea is cancer,
followed by cerebrovascular disease, cardiac disease, respiratory
system disease, and diabetes (Statistics Korea, 2010). This presents a
similar trend to the causes of death per 100,000 persons in Organi-
zation for Economic Cooperation andDevelopment countries, whereAll rights reserved.
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neoplasm, respiratory system disease, and digestive system disease
(Organization for Economic Cooperation and Development, 2012).
Other factors, excluding disease, in predictive evaluation regarding
cause of death include age, sex (Barba et al., 2009; Koch et al., 2009;
Lee, Chau,Hui, Chan,&Woo, 2009), physical and cognitive functional
disorder (Lee et al., 2009; Mattison, Rudolph, Kiely, & Marcantonio,
2006; van Dijk et al., 2005), weight loss and low body mass index
(Kaiser et al., 2010; Kimyagarov et al., 2009), and high blood pressure
(Barba et al.; Satish, Freeman, Ray, & Goodwin, 2001). In addition,
there are various predictive factors by time point. While individual
chronic diseases such as diabetes, cardiac failure, chronic pulmonary
disease, and renal failure are important factors for predicting theﬁrst
yeardeath rate, theﬁfthyeardeath rate ismore likely tobeassociated
with cognitive and physical disorders rather than the presence of a
speciﬁc disease (Lee et al.; Mattison et al.; van Dijk et al.). As factors
for evaluation usually include a combination of geriatric diseases,
andnot a speciﬁc disease (Kiely& Flacker, 2000;Ravaglia et al., 2008),
evaluation of predictive factors for geriatric nursing home resident
deaths, is complex.
In a nursing setting, prediction of death is clinically useful and
valuable. Predictive factors for nursing home resident deaths may
help healthcare professionals inform residents and caregivers of
remaining life expectancy, and consequently, provide long-term
nursing plans according to expected hospitalization periods. Early
intervention in a disease may reduce the incidence of death at an
early stage and provide death-related information to healthcare
professionals by identifying risk factors for death. The most
important thing is that the prediction of death helps healthcare
professionals be prepared for future needs in a clinical nursing
setting (Flacker & Kiely, 2003).
Some countries evaluate prediction studies of death by type and
duration of disease (Ahmed et al., 2010; Barba et al., 2009; Koch
et al., 2009; Lee et al., 2009) in order to develop various health-
care plans for those who become too old and weak. We see that
dyspnea is the most common symptom in the last period of life in
geriatric nursing homes in other countries. The primary causes
of death are cardiac arrest (26.7%) and pneumonia (33.3%)
(Goodridge, Bond, Cameron, & McKean, 2005). Recently, most
studies regarding predictions of death in geriatric nursing homes
have used the Minimum Data Set (MDS) which includes most
nursing factors (Flacker & Kiely, 2003; Lee et al.; van Dijk et al.,
2005). Van Dijk et al. reported in the study that lower ADL scores,
aged 85 years and over, and the male gender are associated with a
higher death rate within 1 year, using MDS evaluation tools. Lee
et al. reported that elderly persons with lower ADL scores, cognitive
functional disorder, and end stage diseases are likely to survive in
the short term, and death rate within 5 years was 54.2%.
Several studies using MDS in geriatric nursing home residents
including a study regarding cognitive behavioral disorder and
mental health problems (Kim, Jung, & Lee, 2009) and a study
regarding the comparison of cognitive function and grade of pa-
tients in long-term nursing has been reported (Kim, Jung, Lee, Cho,
& Yoo, 2010). However, studies regarding predictive factors for
geriatric nursing home resident deaths have rarely been reported.
In the future, the number of elderly who die in geriatric nursing
homes will increase, in line with the rapid increase in the need for
such facilities. This study was conducted to provide basic evidence
for future nursing planning by identifying predictive factors for
nursing home resident deaths.
Purpose
This study was designed to identify the predictive factors for
nursing home resident deaths among those who entered suchfacilities between July 2008 and June 2012. The detailed objectives
were as follows: (a) To compare surviving and deceased groups
according to demographic characteristics, disease characteristics,
and nursing status; (b) to compare surviving and deceased groups
according to ADL, cognitive function, problematic behaviors, and
rehabilitation status; (c) to identify predictive factors associated
with geriatric nursing home resident deaths.
Methods
Study design
This was a descriptive study using a retrospective review of
secondary data fromMDS in geriatric nursing homes for long-term
care between July 2008 and June 2012.
Setting and sample
Samples were randomly selected from a list of geriatric nursing
homes with at least 30 residents in city D. A total of 63 facilities
including at least 30 residents, that were located in city D, were
assigned identiﬁcation numbers. The identiﬁcation numbers were
randomly assigned. Subsequently, six nursing homes were selected
considering their total case number after excluding those managed
by speciﬁc religious foundations and those including female resi-
dents only.
The participants comprised men and women over 65 years of
age, who had entered the above geriatric facilities at the beginning
of the study in July 2008. Participants whose “status of residents for
long-term care evaluation table” data were at least 50% lost were
excluded. Termination of the study was June 2012.
Analysis of the results regarding the status of long-term care
residents was performed by reviewing the evaluation table data.
Some evaluation tables were completed on-site by two nurses who
had over 5 years of experience and were pretrained regarding the
proper methods of review and ﬁlling out of the table.
The number of cases was at 195 in six facilities. This was based
on a calculated sample size of 194 when the signiﬁcant variables
weremedium survival analysis effects (Chow, Shao, &Wang, 2008).
Ethical consideration
Data collection methods for this study were reviewed by the
Daegu Catholic University Medical Center Institutional Review
Board (IRB: CR-12-081-RES-001-R) to guarantee ethical access to
participant management. Ofﬁcial documents with the IRB review
results were then sent for approval from the heads of the selected
facilities in order to obtain support from those institutions for data
co-collection.
All information collected was treated conﬁdentially and anon-
ymously. All participants were assured that the information would
never be used for any other purposes. A letter was drafted,
providing information about the study and explaining the rights of
participants. This letter was distributed to the participants, and the
rights reiterated verbally before data collection. All participants
agreed to informed consent.
Measurement
The range of Korean MDS evaluation in the table for evaluating
the status of residents for long-term care (Ministry of Health and
Welfare & National Health Insurance Corporation, 2007) is classi-
ﬁed by demographics and need for long-term care. The de-
mographics include demographic information on residents. Need
for long-term care comprises physical capabilities (basic capabilities
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cognitive function, behavioral changes, nursing care, rehabilitation,
sight and hearing capabilities, and diseases and symptoms. While
the table was revised in 2010, this study was based on the 2007
table.
This study used 64 items in 6 parts in the long-term care eval-
uation table: diseases and symptoms (12 items), nursing care (9
items), ADL (12 items), cognitive function (7 items), behavioral
changes (14 items), and rehabilitation (10 items). Items in each part
were evaluated through a goodness of ﬁt test using Winsteps
software 3.70 (Winsteps Inc., Chicago, IL, USA). Goodness of ﬁt is
the index of in ﬁt and outﬁt among items showing a difference
between the expected value and the response actually selected by a
responder. If the goodness of ﬁt score of an item is within a range of
0.70e1.30, the item is referred to as appropriate (Chi, 2001). The
results of analysis regarding goodness of ﬁt for all parts, including
diseases and symptoms, nursing care, ADL, cognitive function,
behavioral changes, and rehabilitation showed that the goodness of
ﬁt for all items score was within 0.70 and 1.30. Thus, all were
considered appropriate. Korean MDS evaluation items were tested
in several previous studies (Kim et al., 2009; Kim et al., 2010), and
the test results indicated their ﬁtness.
Diseases and symptoms
Diseases and symptoms include those items concerning dis-
eases and symptoms. There were 12 items in all, including de-
mentia, stroke, hypertension, diabetes mellitus, arthritis, lower
back pain and sciatic pain, dyspnea, hearing loss, visual disturbance
such as cataracts and glaucoma, sequelae of accidents such as
fractures and dislocations, cancer, and other diseases and symp-
toms. Score indicates the presence of each item. If any diseases or
symptoms are found, the score is 1. A score of 0 represents no
diseases or symptoms.
Nursing care
Nursing care is the professional and technical intervention of a
nurse or intervention under the supervision of a nurse, and com-
prises 9 items including tracheostomy care, aspiration care, oxi-
dization therapy, care for pressure sores, tube feeding, care for
cancer pain, insertion of urinary catheters, ostomy care, and dialysis
care. Score indicates the presence of each item. If any intervention
occurs, the score is 1. A score of 0 represents no intervention.
ADL
ADL evaluates the self-care capability of elderly persons and
includes 12 items such as dressing and undressing, washing the
face, brushing teeth, taking a bath, eating meals, changing position,
sitting up, moving and sitting, moving out of the room, using the
toilet, control of defecation, and control of urination. All items are
scored 0 for complete self-care, 1 for partial self-care requiring help,
and 2 for complete dependence on another person’s help. The total
score range is 0e24. A higher score means that a participant needs
more help in ADL and the self-care capability of the participant is
low. Participants were classiﬁed into three classes using a per-
centage of the total score (Agresti, 2002): 0e8 point group, 9e16
point group, and 17e24 point group.
Cognitive function
Cognitive function measures cognitive capability and comprises
7 items, including short-term memory disorder, failure of date
recognition, inconsistencies between birth date and aging, atten-
tion and calculation disorder, failure of instruction recognition,
decreased judgment on situations, and communication disorder. In
each item, a score of 1 means the presence of a symptom and
0 means no symptoms. The total score range is 0e7. A higher scorerepresents a more severe cognitive function disorder than the
lower score counterparts. Participants were classiﬁed into two
classes using total cognitive score percentage (Agresti, 2002): 0e3
point group and 4e7 point group.
Problematic behavior
Problematic behavior measures behavioral patterns and in-
cludes 14 items, such as delusions, hallucinations or auditory
hallucinations, sadness, irregular sleep or confusion between day
and nighttime, resistance to help, hanging around or nervousness,
losing one’s way, violent language or threatening behavior,
eagerness to go out, breaking things, meaningless or inappropriate
behavior, hiding money or items, wearing inappropriate clothes,
and unclean behavior such as defecation or urination. All items are
scored 1 for the presence of symptoms and 0 for no symptoms.
The total score range is 0e14. A higher score means that a
participant has many behavioral problems. Participants were
classiﬁed into three classes using total score percentage (Agresti,
2002): 0e4 point group, 5e9 point groups, and 10e14 point
groups.
Dysfunction
Dysfunction measures the level of movement disorder and
limitations of articular movement. Level of movement disorder
includes four items: left and right upper limbs, and left and right
lower limbs. The level of limitation for articular movement com-
prises six items, including shoulders, elbows, wrists and hand
digits, hip joints, knees, and ankles. The level of movement disorder
is scored as 2 for complete movement disorder, 1 for incomplete
disorder, and 0 for no disorder. The total score range is 0e8. The
level of limitation for articular movement is scored as 2 for bilateral
limitation, 1 for unilateral limitation, and 0 for no limitation. The
total score range is 0e12. A higher score means that a participant
needs more rehabilitation. Participants were classiﬁed into two
classes using movement disorder total score percentage (Agresti,
2002): 0e4 point group and 5e8 point group. In addition, partici-
pants were also classiﬁed into three classes using articular move-
ment limitation total score percentage: 0e4 point group, 5e8 point
group, and 9e12 point group.
Identiﬁcation of death
Death that occurred between July 2008 and June 2012 in the
data accompanied by a physician’s death certiﬁcate was clearly
identiﬁed as death. Survival period was deﬁned as the period from
July 2008 until death.
Data analysis
Sets of t tests and chi-square tests were used to compare the
surviving group and deceased group. The odds ratio (OR) and a 95%
conﬁdence interval (CI) to identify factors affecting death in older
adult staying nursing homes were used.
Results
Demographic characteristics of participants
Participants comprised 46 males (23.6%) and 149 females
(76.4%) with amean age of 81.59 years (SD¼ 7.66). The participants’
levels of education included “never received public education”
(n ¼ 114, 58.5%), “graduated from elementary school” (n ¼ 50,
25.6%), and “graduated from middle school or above” (n ¼ 31,
15.9%). The number of participants proclaiming religion was 118
(60.5%) with 39.5% of participants (n ¼ 77) having no religion.
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icant difference between the surviving and deceased groups
(Table 1).
Comparison of diseases and symptoms between surviving and
deceased groups
In comparing disease and symptoms status, including strokes,
hypertension, diabetes, arthritis, lower back pain, dyspnea, hearing
loss, sequelae of an accident, cancer, and other illnesses between
the surviving and deceased groups, the presence of dyspnea
(c2 ¼ 15.96, p < .001) and cancer (c2 ¼ 7.81, p ¼ .005) exhibited a
statistically signiﬁcant difference. The deceased group showed a
higher frequency of the dyspnea and cancer subgroups compared
to the surviving group (Table 2).
Comparison of nursing care between surviving and deceased groups
In comparing nursing care, including tracheostomy, aspiration,
oxidization therapy, care for pressure sores, tube feeding, care for
cancer pain, insertion of urinary catheters, ostomy, and dialysis
between the surviving and deceased groups, aspiration (c2 ¼ 7.81,
p ¼ .005) and oxidization therapy (c2 ¼ 11.41, p ¼ .001) exhibited a
statistically signiﬁcant difference.
The deceased group showed a higher frequency of aspiration
and oxidization therapy subgroups compared to the surviving
group (Table 3).
Comparison of survival risk between the surviving and deceased
groups
In comparing ADL, cognitive function, problematic behaviors,
and articular movement disorder between the surviving and
deceased groups, ADL (c2 ¼ 8.86, p ¼ .012), behavioral changes
(c2 ¼ 8.58, p ¼ .014), and articular movement disorder (c2 ¼ 5.52,
p ¼ .019) exhibited a statistically signiﬁcant difference.
The deceased group showed a lower frequency of the 17e24
score group in ADL, the 10e14 score group in problematic behav-
iors, and the 5e8 score group in articular movement disorder
(Table 4).
Predictive factors associated with death
Analysis was performed using multiple logistic regression to
identify predictive factors associated with participant deaths. Re-
sults frommultiple logistic regression and independent variables as
factors showed statistical signiﬁcance in comparison to using chi-
square test between the surviving and deceased groups (presence
of dyspnea, presence of cancer, history of aspiration, history ofTable 1 Baseline Demographic Characteristics of Participants Comparing Surviving Group w
Category Total (N ¼ 195)
n (%)
Gender Men 46 (23.6)
Women 149 (76.4)
Age (yr) 65e74 34 (17.5)
75e79 40 (20.5)
80e84 50 (25.6)
 85 71 (36.4)
M  SD 81.59  7.66
Level of education Illiteracy 114 (58.5)
Elementary 50 (25.6)
 Middle school 31 (15.9)
Religion Have 118 (60.5)
Have not 77 (39.5)oxidization therapy, ADL, problematic behaviors, and articular
movement) in identifying prediction factors associated with death
as presented in Table 5.
This model was found appropriate (c2 ¼ 49.12, p < .001). Dys-
pnea (OR¼ 4.88, p¼ .001, 95% CI [1.92, 12.34]), the 5e9 score group
in problematic behaviors (OR ¼ 3.95, p ¼ .015, 95% CI [1.30, 11.93]),
the 9e16 score group in ADL (OR ¼ 3.61, p ¼ .014, 95% CI [1.29,
10.08]), and the 17e24 score group in ADL (OR¼ 3.22, p¼ .004, 95%
CI [1.44, 7.16]) were considered predictive factors of death. These
variables could characterize 31.1% of the total number of deaths of
elderly persons in nursing homes.
Discussion
The purpose of this study was to identify factors associated with
the death of nursing home residents. This study’s objective was to
identify predictive factors for nursing home resident deaths. Death
incidence over a 4-year period was 32.3%, and the mean incidence
for 1-year was 8.08% in this study. This result was slightly higher
than the death incidence of elderly persons in nursing homes re-
ported by the National Statistics Ofﬁce in 2007 (7.74%) (Statistics
Korea, 2007). In a 5-year follow-up study of 273 dementia pa-
tients living at geriatric nursing homes in Hong Kong, Lee et al.
(2009) reported that it took an average of 6.42 years for 50% of
facility residents to die after being admitted. Time until death after
admission is difﬁcult to predict according to type of disease and
facility environmental factors. The higher death incidence in this
study may be due to a higher frequency of elderly persons with
strokes, hypertension, and diabetes than for those included in the
study by Lee et al. Kwon, Lee, Han, and Park (2008) reported that
98.0%, 32.3%, and 25.6% of recipients were afﬂicted with 1, 2, and 3
or more chronic diseases including strokes, hypertension, arthritis,
and dementia, which usually required continuous medical
management.
Predictive factors associated with death in this study were the
presence of dyspnea, problematic behaviors, and ADL. Among
these, risk of dyspnea was the highest, followed by problematic
behaviors, and ADL. The risk of dyspnea in this study was 4.88. The
above results supported the results of Goodridge et al. (2005) in
reporting that dyspnea was the most common symptom at the last
stage of life and the primary causes of death were cardiac arrest
(26.7%) and pneumonia (33.3%). Ahmed et al. (2010) reported that
the most important and independent predictive factor of death
incidence in hospitalized patients was acute respiratory failure
(hazard ratio 7.11) with a much higher hazard ratio than septicemia
(3.91) and acute renal failure (2.75). Respiratory disorders in
nursing home residents were a predictive factor for death and
should be subject to immediate nursing care. Nurses working in
geriatric nursing homes should thus be trained in nursingith Deceased Group (N ¼ 195).
Surviving (n ¼ 132) Deceased (n ¼ 63) c2 (p) or t (p)
n (%) n (%)
29 (22.0) 17 (27.0) 0.59 (.441)
103 (78.0) 46 (73.0)
26 (19.7) 8 (12.7) 1.54 (.674)
27 (20.5) 13 (20.6)
33 (25.0) 17 (27.0)
46 (34.8) 25 (39.7)
81.08  7.97 82.67  6.92 e1.35 (.178)
79 (59.8) 35 (55.6) 1.57 (.456)
35 (26.5) 15 (23.8)
18 (13.6) 13 (20.6)
84 (63.6) 34 (54.0) 1.67 (.196)
48 (36.4) 29 (46.0)
Table 2 Baseline Diseases and Symptoms Comparing Surviving Group with Deceased
Group (N ¼ 195).
Category Surviving
(n ¼ 132)
Deceased
(n ¼ 63)
c2 (p)
n (%) n (%)
Dementia No 59 (44.7) 37 (58.7) 3.36 (.067)
Yes 73 (55.3) 26 (41.3)
Stroke No 88 (66.7) 40 (63.5) 0.19 (.662)
Yes 44 (33.3) 23 (36.5)
Hypertension No 57 (43.2) 31 (49.2) 0.63 (.429)
Yes 75 (56.8) 32 (50.8)
Diabetes mellitus No 87 (65.9) 48 (76.2) 2.12 (.146)
Yes 45 (34.1) 15 (23.8)
Arthritis
(degenerative,
rheumatic)
No 101 (76.5) 52 (82.5) 0.92 (.339)
Yes 31 (23.5) 11 (17.5)
Low back pain No 110 (83.3) 55 (87.3) 0.52 (.473)
Yes 22 (16.7) 8 (12.7)
Dyspnea
(heart failure,
COPD, asthma)
No 120 (90.9) 43 (68.3) 15.96 (< .001)
Yes 12 (9.1) 20 (31.7)
Hearing loss No 118 (89.4) 54 (85.7) 0.56 (.456)
Yes 14 (10.6) 9 (14.3)
Visual disturbance
(cataract,
glaucoma, etc.)
No 122 (92.4) 58 (92.1) 0.01 (.930)
Yes 10 (7.6) 5 (7.9)
Sequelae (fracture,
dislocation, etc.)
No 108 (81.8) 56 (88.9) 1.60 (.207)
Yes 24 (18.2) 7 (11.1)
Cancer No 124 (93.9) 51 (81.0) 7.81 (.005)
Yes 8 (6.1) 12 (19.0)
Note. COPD ¼ chronic obstructive pulmonary disease.
Table 4 Baseline Survival Risk Variables Comparing Surviving with Deceased Group
(N ¼ 195).
Category Surviving
(n ¼ 132)
Deceased
(n ¼ 63)
c2 (p)
n (%) n (%)
ADL score 0e8 35 (26.5) 10 (15.9) 8.86 (.012)
9e16 62 (47.0) 23 (36.5)
17e24 35 (26.5) 30 (47.6)
Cognitive function score 0e3 48 (36.4) 23 (36.5) 0.01 (.984)
4e7 83 (63.6) 40 (63.5)
Problematic behaviors score 0e4 79 (59.8) 24 (38.1) 8.58 (.014)
5e9 39 (29.5) 31 (49.2)
10e14 14 (10.6) 8 (12.7)
Dysfunction in ROM score 0e4 108 (81.8) 42 (66.7) 5.52 (.019)
5e8 24 (18.2) 21 (33.3)
Dysfunction in joint score 0e4 79 (59.8) 29 (46.0) 3.30 (.192)
5e8 31 (23.5) 20 (31.7)
9e12 22 (16.7) 14 (22.2)
Note. ADL ¼ activities of daily living; ROM ¼ range of motion.
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respond to those situations.
The second predictive factor associated with death in this study
was problematic behavior, with the risk being 3.95. Problematic
behaviors of residents in facilities include delusions, hallucinations
or auditory hallucinations, sadness, irregular sleep or confusion of
day and nighttime, resistance to help, hanging around or
nervousness, losing one’s way, and violent language or threat
behavior. Although this study did not investigate which speciﬁc
behavior showed a higher incidence, the incidence of problematic
behaviors was lower in the surviving group than the deceased
group. Considering that residents in facilities took a mean of six
types of medications, and over a third of the residents tookTable 3 Baseline Nursing Care Comparing Surviving Group with Deceased Group
(N ¼ 195).
Category Surviving
(n ¼ 132)
Deceased
(n ¼ 63)
c2 (p)
n (%) n (%)
Tracheostomy care No 123 (93.2) 4 (85.7) 2.84 (.092)
Yes 9 (6.8) 9 (14.3)
Aspiration care No 124 (93.9) 51 (81.0) 7.81 (.005)
Yes 8 (6.1) 12 (19.0)
Oxidization therapy No 123 (93.2) 48 (76.2) 11.41 (.001)
Yes 9 (6.8) 15 (23.8)
Care for pressure sores No 113 (86.3) 50 (79.4) 1.51 (.220)
Yes 18 (13.7) 13 (20.6)
Tube feeding No 116 (87.9) 51 (81.0) 1.66 (.197)
Yes 16 (12.1) 12 (19.0)
Care for cancer pain No 121 (91.7) 54 (85.7) 1.64 (.200)
Yes 11 (8.3) 9 (14.3)
Insertion of
urinary catheters
No 108 (81.8) 52 (82.5) 0.02 (.902)
Yes 24 (18.2) 11 (17.5)
Ostomy care No 128 (97.0) 61 (96.8) 0.01 (.956)
Yes 4 (3.0) 2 (3.2)
Dialysis care No 128 (97.0) 59 (93.7) 1.19 (.275)
Yes 4 (3.0) 4 (6.3)psychiatric medications (Park, Cho, Lee, & Seo, 2011), it is under-
stood that psychiatric medicines were prescribed to control prob-
lematic behaviors. Kim et al. (2009) reported that the incidence of
problematic behaviors such as meaningless or inappropriate
behavior, losing one’s way, and depression was higher in facility
residents than residents of standard hospitals.
The deceased participants were older, more poorly educated,
had a lower Mini Mental State Examination score as an index of
cognitive function, showed amore severe exacerbation of dementia
as evaluated by Global Deterioration Scale, and had more history of
cerebrovascular diseases than the survivors did in the Lee et al.
(2009) study investigating death incidence, mortality, and predic-
tion factors in dementia patients. As the elderly exhibit various
diseases, symptoms, and examination ﬁndings, objective evalua-
tion of prediction factors associated with death is very difﬁcult to
achieve. Recent reports spanning several years showed that chronic
diseases and functional disorders in elderly persons were effective
prediction variables (Lee et al.).
The third predictive factor associated with death in this study
involved ADL, with a risk of 3.61. MDS measuring the physical,
cognitive, and functional status of elderly persons in geriatric
nursing homes predicts mortality and clinical risk (Lee et al., 2009;
van Dijk et al., 2005). Finne-Soveri and Tilvis (1998) reported that
MDS evaluation showed 29% sensitivity and 89% speciﬁcity to
predict signs of end-stage disease, and showed 47% positive pre-
diction in prediction of death within 6 months. These results
identiﬁed that ADL for elderly persons is the most common index
for evaluating activities and chronic disease and an important
measure for predicting mortality and clinical risk. Thus, nurses inTable 5 Predictive Factors Associated with Death.
Variables OR p CI (95%)
Lower Upper
Dyspnea (no vs. yes) 4.88 .001 1.92 12.34
Care for cancer pain (no vs. yes) 2.14 .165 0.72 6.21
Aspiration care (no vs. yes) 1.69 .465 0.41 6.88
Oxidization therapy (no vs. yes) 1.86 .336 0.52 6.62
ADL (0e8 vs. 9e16) 3.61 .014 1.29 10.08
ADL (9e16 vs. 17e24) 3.22 .004 1.44 7.16
Problematic behaviors (0e4 vs. 5e9) 3.95 .015 1.30 11.93
Problematic behaviors (5e9 vs. 10e14) 1.29 .648 0.43 3.78
ROM (0e4 vs. 5e8) 1.99 .086 0.90 4.35
c2 (p) ¼ 49.12, p < .001
Note. ADL ¼ activities of daily living; ROM ¼ range of motion; OR ¼ odds ratio;
CI ¼ conﬁdence interval.
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among elderly persons with both chronic disease and functional
disorders, and develop individualized and systematic physical ex-
ercise programs to improve the situation for ADL.
In international studies predicting the risk for the elderly in
nursing homes using the MDS evaluation tool (Flacker & Kiely,
2003; Lee et al, 2009; van Dijk et al, 2005), risks were high in
participants with low ADL scores, more cognitive functional dis-
orders, and more chronic diseases. The survival rate at year 5 was
low when participants experienced more symptoms and signs of
end-stage diseases in theMDS health change score. An increase of 1
point in the MDS health change score could lead to an increase of
1.15 times in hazard ratio (Lee et al.).
In a Korean study using the MDS evaluation tool, Kim et al.
(2009) reported that elderly persons in geriatric hospitals or geri-
atric nursing care facilities showed signiﬁcantly higher psychiatric
problems and cognitive behavioral disorders than those hospital-
ized in standard hospitals. In addition, Kim et al. (2010) reported
that the score of basic ADL, cognitive function, and rehabilitation
was higher in geriatric hospitals while the score of behavioral
changes was higher in nursing care facilities, and the score for
nursing care was highest in hospitals in the study comparing long-
term functional status and grade of care by institution.
There are not enough Korean studies inclusive of the nursing
care ﬁeld utilizing the MDS evaluation tool. We expected that there
would be more studies evaluating factors associated with the
deaths of geriatric nursing home residents than studies comparing
using MDS data (Kim et al., 2009; Kim et al., 2010).
Geriatric nursing homes exhibited critically inadequate medical
staff for the care of the symptoms and signs associated with sur-
vival risk for physically fragile elderly persons. Nurses working at
geriatric nursing homes usually experience excessive stress due to
the need for them to watch for symptoms and signs of ailment in
elderly persons at survival risk, despite their relatively few
numbers (Kim, Choi, & Sung, 2010). Management of symptoms
associated with death is based on exact nursing assessments.
Intervention and evaluation are as important as correct nursing
assessment. Studies on constructing a theoretical basis for devel-
oping prediction factors associated with death and basic research
regarding the prediction factors associated with death in geriatric
nursing homes are considered very important and practical
requirements.
Nursing implications
The factors identiﬁed that are associated with resident deaths
will be helpful in planning future long-term care in an aging
community. Based on the results of this study, nurses working at
geriatric nursing homes will be able to predict expected risk of
death when making nursing plans for elderly persons with dys-
pnea, problematic behaviors, and low ADL.
We suggest the development of a prediction index for death
encompassing the entire country, through further studies identi-
fying prediction factors associated with geriatric nursing home
resident death, as well as studies identifying the variables associ-
ated with death, including physiological variables such as intake
and output, hemoglobin, creatinine, blood urea nitrogen, and total
protein.
Limitations
Limitations of this study included the fact that the results could
not be generalized because participants living in speciﬁc region
were selected, not the whole country, with potential differences in
case-mix, culture, and reasons for institutionalization.Conclusions
Prediction factors associatedwith the deaths of geriatric nursing
home residents in this study were dyspnea, problematic behavior,
and activities in daily living. These variables account for 31.1% of the
deaths of elderly persons in care facilities.Acknowledgments
This work was supported in 2012 through research grants from
the Catholic University of Daegu. The author wishes to acknowl-
edge the assistance of the Catholic University of Daegu.References
Agresti, A. (2002). Categorical data analysis (2nd ed.). Hoboken, NJ: John Wiley &
Sons.
Ahmed, A. A., Hays, C. I., Liu, B., Aban, I. B., Sims, R. V., Aronow, W. S., et al. (2010).
Predictors of in hospital mortality among hospitalized nursing home residents:
An analysis of the national hospital discharge surveys 2005e2006. Journal of the
American Medical Directors Association, 11(1), 52e58. http://dx.doi.org/10.1016/j.
jamda.2009.08.003
Barba, R., Losa, J. E., Canora, J., Ruiz, J., Castilla, J. V., & Zapatero, A. (2009). The in-
ﬂuence of nursing homes in the functioning of internal medicine services. Eu-
ropean Journal of Internal Medicine, 20(1), 85e88.
Chow, S. C., Shao, J., & Wang, H. (2008). Sample size calculations in clinical research
(2nd ed.). Taylor & Francis, New York: Chapman and Hall/CRC Press.
Chi, E. (2001). Comparing holistic and analytic scoring for performance assessment
with many facet Fasch model. Journal of Applied Measurement, 2(4), 279e388.
Finne-Soveri, U. H., & Tilvis, R. S. (1998). How accurate is the terminal prognosis
indicator in the minimum data set? Journal of the American Geriatrics Society, 46,
1023e1024.
Flacker, J. M., & Kiely, D. K. (2003). Mortality-related factors and 1-year survival in
nursing home residents. Journal of American Geriatrics Society, 51(2), 213e221.
http://dx.doi.org/10.1046/j.1532-5415.2003.51060.x
Goodridge, D., Bond, J. B., Cameron, C., & McKean, E. (2005). End-of-life care in a
nursing home: A study of family, nurse and healthcare aide perspectives. In-
ternational Journal of Palliative Nursing, 11(5), 226e232.
Kaiser, R., Winning, K., Uter, W., Volkert, D., Lesser, S., Stehle, P., et al. (2010).
Functionality and mortality in obese nursing home residents: An example of
risk factor paradox? Journal of the American Medical Directors Association, 11(6),
428e435. http://dx.doi.org/10.1016/j.jamda.2009.10.004
Kiely, D. K., & Flacker, J. M. (2000). Resident characteristics associated with mor-
tality in long term care homes: Is there a gender difference? Journal of American
Medical Directors Association, 1, 8e13.
Kim, H. S., Jung, Y. M., & Lee, H. S. (2009). Cognitive impairment, behavioral prob-
lems, and mental health in institutionalized Korean elders: An eligibility issue
for care settings. Journal of Korean Academy of Nursing, 39(5), 741e750. http://
dx.doi.org/10.4040/jkan.2009.39.5.741
Kim, H. Y., Jung, Y. M., Lee, H. S., Cho, Y. H., & Yoo, I. Y. (2010). The comparison of
functional status and the level of health care needs in elderly Koreans in health
care institutions. Journal of Korean Academy of Community Health Nursing, 21(4),
386e397.
Kim, S. J., Choi, M. S., & Sung, K. W. (2010). Variables affecting competency of nurses
in nursing homes. Journal of Korean Gerontological Nursing, 12(1), 29e39.
Kimyagarov, S., Klid, R., Levenkrohn, S., Fleissig, Y., Kopel, B., Arad, M., et al. (2009).
Body mass index (BMI), body composition and mortality of nursing home
elderly residents. Archives of Gerontology Geriatrics, 51(2), 227e230. http://dx.
doi.org/10.1016/j.archger.2009.10.013
Koch, A. M., Eriksen, H. M., Elstrøm, P., Aavitsland, P., & Harthug, S. (2009). Severe
consequences of healthcare-associated infections among residents of nursing
homes: A cohort study. Journal of Hospital Infection, 71(3), 269e274. http://dx.
doi.org/10.1016/j.jhin.2008.10.032
Kwon, J. H., Lee, J. S., Han, E. J., & Park, C. Y. (2008). A study of policy development to
prevent ill-health and improve wellbeing for the elderly. Seoul, Korea: National
Health Insurance.
Lee, J. S., Chau, P. P., Hui, E., Chan, F., & Woo, J. (2009). Survival prediction in nursing
home residents using minimum data set subscales: ADL self-performance
hierarchy, cognitive performance and changes in health, end-stage
disease and symptoms and signs scales. European Journal of Public Health,
19(3), 308e312. http://dx.doi.org/10.1093/eurpub/ckp006
Mattison, M. L., Rudolph, J. L., Kiely, D. K., & Marcantonio, E. R. (2006). Nursing home
patients in the intensive care unit: Risk factors for mortality. Critical Care
Medicine, 34(10), 2583e2587.
Ministry of Health and Welfare and National Health Insurance Corporation. (2007,
May). Manual for long term care eligibility system and service provision. Seoul,
Korea: Author.
National Health Insurance Corporation. (2008). Long term care insurance. Retrieved
March 11, 2008, from http://longtermcare.or.kr
K. Sung / Asian Nursing Research 8 (2014) 143e149 149National Health Insurance Corporation. (2012). Long term care insurance. Retrieved
June 20, 2012, from http://longtermcare.or.kr
Organization for Economic Cooperation and Development. (2012). 2012 causes of
mortality, suicides, deaths per 100,000 population. Retrieved June 20, 2012, from
http://www.oecd.org
Park, Y. O., Cho, E., Lee, N. J., & Seo, Y. S. (2011). Factors inﬂuencing health service
utilization of older adults in nursing homes. Journal of Korean Gerontological
Nursing, 12(1), 10e20.
Ravaglia, G., Fort,i, P., Lucicesare, A., Pisacane, N., Rietti, E., & Patterson, C. (2008).
Development of an easy prognostic score for frailty outcomes in the aged. Age
and Ageing, 37, 161e166.Satish, S., Freeman, D. H., Ray, L., & Goodwin, J. S. (2001). The relationship between
blood pressure and mortality in the oldest old. Journal of the American Geriatrics
Society, 49(4), 367e374. http://dx.doi.org/10.1046/j.1532-5415.2001.49078.x
Statistics Korea. (2007). 2007 statistics for the aged. Seoul, Korea: Author.
Statistics Korea. (2010). 2010 statistics for the aged. Seoul, Korea: Author.
Statistics Korea. (2011). 2011 statistics on the aged. Seoul, Korea: Author.
van Dijk, P. T., Mehr, D. R., Ooms, M. E., Madsen, R., Petroski, G., Frijters, D. H., et al.
(2005). Comorbidity and 1-year mortality risks in nursing home residents.
Journal of the American Geriatrics Society, 53(4), 660e665. http://dx.doi.org/10.
1111/j.1532-5415.2005.53216.x
